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TI ProductiC'n of enzymat ically active (modified) lysosomal 

enzyme ir^i transgenic plants - useful m treatment of lysosomal 
storage disorders. 
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PI WO 9710353 AJ^P970320 (199718)* EN lllp 

RW: AT BE CH DE E)K EA ES FI FP. GB IE IT KE ^ LU MC MW NL OA PT 

SE SZ UG 

W: AL AM AU AZ BA BB BG BR BY CA CN CU CZ EE FI GE HU IL IS .:p KG KP 
KR KZ LC LK LR LS LT LV MEi MG MK MN MX NO NZ PL RO RU SG S3 SK T.^ 
TM TR TT UA UZ VN 
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PRAI US 1995-3737 19950914; US 1996-713928 19960913 

AN 1997-202248 [18] WPIDS 
AE; WO 97 10353 A UPAB: 19970502 

A novel method for producing an enzymat ically active lysosomal 
enzyme (A) or modified lysosomal enzyme (B) m 

a transgenic plant, comprises: (a) growing the transgenic pilant which has 
a recombinant expression construct 

comprising a nucleotide sequence encoding (A) or (B) and a p^romoter 
(preferably inducible promoter) that regulates expression of the 
nucleotide sequences so that (A) or (B) is expressed in the transgenic 
plant; and (b) recovering (A) or (B) from an organ of the transgenic 
plant; where (B) has the amino acid sequence of (A) with one or several 
amino acid substitutions, additions and/or deletions, and the organ is a 
leaf, stem, root, flower, fruit or seed. Also claimed are: (1) a 
recombinant expression construct (I) 

comprising a nucleotide sequence as above encoding (A) or (B); (2) a 

plant 

transformation vector comprising (I); (3) a plant cell 

, tissue or organ which has the recombinant expression vector of (2); (4) 
a transgenic plant or plant cell capable of producing 

(A) or (B) which contains a recombinant expression 

construct as in (1); and (5) (A) or (B) produced k^y growing a 

transgenic plant as in (4) and recovering the enzyme from an organ of the 

transgenic plant as above. 

USE - The plant expression system provides for post-translational 
modification and processing to produce a recombinant gene pri?duct ( (A) or 

(B) ) exhibiting enzymatic activity. (A) and (B) are useful f c r enzyme 
replacement therapy for therapeutic treatment of human and animal 
lysosomal storage diseases, e.g. Fabry, Farber and Gaucher diseases and 
Tay-Sachs, and industrial processes involving enzymatic substrate 
hydrolysis . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to the production of enzymatically active 

recombinant human and animal lysosomal enzymes involving construction 
and expression of recombinant expression constructs comprising coding 
sequences of human or animal lysosomal enzymes m a plant expression 
system. The plant expression system provides for post-t ranslat lona 1 
modification and processing to produce a recombinant gene prjduct 
exhibiting enzymatic activity. The invention is demonstrated by working 
examples m which transgenic tobacco plants having recombinant 
expression constructs comprising human hGC and IDUA nucleotide 

sequences 

produced enzymatically active modified human glucocerebrosidase an':i 
human . alpha .- L-iduronidase . The recombinant lysosomal enzymes cuoduced 
m accordance with the invention may be used for a variety of purposes, 
including but not limited to enzyme replacement therapy for the 
therapeutic treatment of human and animal lysosomal storage diseases. 
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Recombinant mammalian fibrosarcoma cell for identifying comfiounds that 
inhibit or potentiate cellular senescence, regulated by p21, comprises a 
recombinant expression construct encoding a 
p21 gene. 

B04 D16 S03 

CHANG, B; RONINSON, I B 
(UNII) UNIV ILLINOIS FOUND 
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WO 2000061751 Al 20001019 (200061)* EN 119p 
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2 0000 4 07 

Ai; 2 0 0004 07 9 0 A Based on 
U.:' i^''-*^^-44^^5H 1^-^'9112 
2-::00- 638567 [61] WPIDS 
WO 200061751 A UPAB: 20001128 
NOVELTY - A recombinant mammalian fibrosarcoma ceil ( 
recombinant expression construct (II) encoding 
a mammalian p21 gene (III), where p21 is expressed m 
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DETAILED DESCRIPTION - 

f J 1 1 C)Wing : 

( 1 ) ( I ) c omp rising {II 



INDEPENDENT CLAIMS are also included for ti 



encoding (III) t r ansc: r ip 1 1 ona 1 1 y contiol 



(2) identi^^^g a compound that inhibits p2J^^|diated mc'dulatior: of 
cellular gene e>^^Pssion by expressing p21 m (I)^^nd assaying (i; m 

the 

presence of the compound for a decrease in expression of cellular genes 
whose expression is modulated by p21; 

(3) (I) comprising (II) entjodmg a reporter gene under the 
transcriptional control of a promoter for a mammalian gene whose 
expression is: 

(a) modulated by p21 and (I) contains a second (II) encoiimg (III), 
where exp^ression of p21 is experimentally-induced in (I); 

(b) inhibited by p21 and the promoter is of the genes for ORC i , 

PRCl, 

XPCC9, CDC2, cyclm Bl, AIKl, CENP-A, CENP-F, MAD2 , BUBRl, M':AK, H3ET, 
CHLl, thymopoietin alpha , MPP2, MPP5, CDC47/MCM7, CDC21/MCM4, DNA ligase 
I, DNA polymerase alpha , RAIi54, exonuclease HEX1/PAD2, PLKl, 
dihydo folate 

reductase (E'HFR) or citron kinase; or 

(c) induced by p21 and the promoter is of the genes fc^r serum. 

amyloid 

A, complement C3, connective tissue grc^wth facti:ir, mtegrin beta -3, 
activm A, natural killer cell protein 4, prosaposin, Mac2 binding 
pirotem, galectin-3, superoxide dismutase 2, granul i n/ epi the 1 i n , p66shc:, 
lysosomal beta -galactosidase, or cathepsm B; 

(4) identifying a compound that inhibits p21-mediated modulation of 
cellular gene expression, by expressing p'2 i in (I) and assaying (1) for 
decreases m expression of the reporter gene; 

(5) identifying a compound that inhibits senescence m il) by 
treating (I) with an agent or culturing (I) to induce senescence, where 
(I) may comprise a reporter gene controlled by a promoter for a gene 
mDduiated by p21 and assaying (I) for a decrease in repressic^n of 
induction of the genes; 

(6) inhibiting cellular senescence by contacting (1} wirh an 
identified inhibitor; 

(7) inhibiting production of disease associated gene products m 

(I) . 

by contacting (I) with an identified inhibitor; 

(8) identifying a compound that pc-tentiates the effects of 
p21-mediated modulation of cellular gene expression by expressing p21 m 
(I) and assaying for increases in expression of cellular '^enes induced C' r 
repressed by p21; 

(9) identifying a compound that potentiates senescence by contacting 
(I) with an agent or culturing (I) to induce senescence, where (I) 
comprises a reporter gene under the control of a promoter for a mammalian 
gene whose expression is modulated by p21 and assaying (I) for increases 
m expression of the reporter gene; and 

(10) identifying a compound that p-romotes induct I'jn ot senescence m 
(1) by treating (I) with an agent or culturing the cell to induce 
senescence in the presence of the compound and assayin':i (I) for increased 
repression or induction c»f genes by p'2 1 ; 

(11) iidentifying a (I'ompijund that f rom':'tes indurti'jn ot .: en^S'":encf- i;; 
(I) t'y contacting (I) with an a:jent or ^::ul t ur m^T (I) ru induv^ 

w!\ere il) cM'ntaiiis a reporter g-ne u:.der t ;\e contLoI )f a pt "nu-^t-r f : 
gene whose expression is modulated by P'21 and assay in :i '1; fr^r i ric- i t-a s --(i 
exp ressi cin ot the reporter gene; 

(12) promoting senescence in (I) t^y cc-nt acting (1) with an 

identi f led 

comp'jund; 

(15) an identified comp'jund that inhihjits :jr pi-j t ^^n 1 1 i 1 1-^:. p2i 
m:jdulatijn ot ::ellular gene expiiessicjn ':)r senes-ce^ :ic^ 

il4) producing an an 1 1 -apc>p> t o 1 1 1;:: or mitogenic fa:;tor from a 'I y 



progression by e^fcessing p2i m (I), obtaining aj||^comparing cellular 
mP.NA from (I) be^^is and after induction of p21; 

(17) obtaining nucleic acid enriched for genes enccdmq secreteT; 
piotems with paracrine functions and proteins involved m senescem--:^ anc 
age-related disease by expressing p21 m (1) and obtaining cellular mRNA 
from (I) before and after induction of p21; 

(18) identifying cellular genes that are markers cf senescence by 
expressing p21 in a population (Pi) of (I) and quiescence m a secon^i 
f'C^pulation { P2 ) of (!}, obtaining mPNA from each population (I), 

cc'mpari ng 

the pattern of gene expression m PI before and after p21 is indu::ed wit 
the pattern m P2 before and after quiescence, and identifying tlie genes 
strongly induced in PI and not in P2 ; 

(19) detecting senescence in (I) by deteiztmg expression cf a gene 
for connective tissue growth factor, serum amyloid A, integrin beta -3, 
activm A, natural killer cell protein 4, Mac2 binding protein, or tissu 
t ransglutaminase; 

(20) identifying a compound that induces senescence in (1) fc^y 
assaying (I) for expression of a gene modulated by p21 and the C'jmpojnd 

IS 

an inducer when there is an increase m repression or expressicn of a 

gene 

in the p-resence of the compound; 

(21) identifying a compound that induces senescence m (1) k^y 
contacting (I), comprising a reporter gene under the control of a 

promot er 

for a gene modulated by p21, with the compound and assaying tor inclu::tio 
of sensescence when expression of the reporter gene is reduced under the 
control of a promoter for a gene rep^ressed by p21 or m^i^reased under the 
control of genes induced by p21; 

(22) (II) encoding a reporter gene under the control of a pn'jmc'ter 
for a mammalian gene whose expression is inhibited or induced by p2 1; an^ 

(23) inhibiting production of mitogenic or anti-apiopt otic cc^mpounds 
in (I) cc'mprising contacting (I) with an inhibitor. 

USE - (I) is used in methods for identifying genes involved m cell 
cycle progression, growth promotion, modulation of apoptosis, cellular 
senescence and aging and for identifying compounds that inhibit or 
f'Otentiate cellular senescBnce , regulated by p21 (claimed) . (I) can be 
used to p>roduce or an anti-apoptotic or mitogenic factor (claimed). 
Iiwg. 0/10 
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Methods and compositions are provided 
polyanionic molecules, in particular, 
'.veils using certain phosphatidyl ethanolamines as helper- lipads m 
>_-on] unction with various cationic lipids. In particular, cationic 
1 ip'id-mediated trans fection of mammalian cells is improved k^y the 

lipid carriers comprising DLPE or DiPPE and cationic lipids. 
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Tl N'ucleotide sequences that encode pihosphatidylmositol- ?■ ' kinase 

associated pri^tems and uses thereof 
IN Braselmann, Sylvia, San Francisco, CA, United States 

PA Ony:-: Pharmaceuticals, Inc., Richmond, CA, United States (U.S. 

corporation ) 
PI US 6153419 20001017 

AI US 1997-942008 19971001 (B) 

PPAI US 1996-30103 19961101 (60) 

Er Utility 

EMNAM Primary Examiner: Achutamurthy , Ponnathapu; Assistant Examiner: Tung, 

Peter P. 
LPEP Giotta, Gregory 
CLMN Numh-er of Claims: 7 
ECL Exemplary Claim: 1 
EipWN N'o E'rawings 
LN.CNT .9 39 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AJr\ Identification, characterization and expression of nucleotides that 



encode phosphatidylmosi tol- 3 ' kinase associated protein (s) that bind 

tr. 

the intermediate SH2 domain on the regulatory subunit c>f PI?K, p85, b 
the associated protein (s) C-terminal ammo acids, and that exhiktit a 
bromodcimain are described, as well as methods of using such proteins 

for 

rnediir'il app'lications , includmci diarinc'Sis an^i t reatm»-nt cell ■cuc;wth 
' 11 r :ie rs . 

c;^.;; IND:-XIMG IS AVAILABLE FOR THIS PATENT. 



L ^ AI^.-.WER OF 1^ USPATFULL 
All ^000:9752 USPATFULL 

t: ■.T-k-eta- gamma regulated phosphatidyl inositol- 3 ' kinase 

IN .-.tephens, Len, Sawston, United Kingdom 

Hawkins, Phillip Thomas, Sawston, United Kingdom. 

E-.r a selmann , Sylvia, San Franchisee, :"A, Unite^i States 
PA ■ inyx Pharmacieuticals , Inc., Ri(::hmond, CA, UniteLl States U.S. 



RLI Continuation oJ«£er. No. US 1997-916917, filed jj^lS Aug 1^^-^, new 

t'atented, Pat .^^P. US 5856132 which is a contir^^Pion- m-pa r t C'f Ser. 
No. US 1996-672211, filed on 27 Jun 1996, now patented, Pat. No. US 
5 9 7 4 2 7 3 

DT Utility 

EXrJAM Primary Examiner: Achut amurt hy , Ponnathapu; Assistant Examiner: 

:^ 1 obodyansky , Eli zabeth 
LREP E'ennie & Edmonds LLP, Giotta, Esq., Gregory 
CLMN Number of Claims: 25 
E(.:L Exempdary Claim: 1 

DRWN 20 Drawing Figure(s); 21 Drawing Page(s) 
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■:AS irJDEXIMG IS AVAILABLE FOP THIS PATENT. 

AB The present invention relates to the discovery, identification anci 

■rharacterization of nucleotides that encode the G prc.tem regulated 
phosphatidylmositol -3 ' kinase, a het erodimeri r: enzyme which 
produces the intracellular messenger phosphatidylmositol 
( 4 , 5 ) - trifihosphate m response to activation of trimeric G 
^.■■rotein-linked receptors. This novel protein, c^omp'rised f a catalytic 
subunit, pi2iJ, and a regulatory subunit, pdOl, is found m cells of 
liematopoieti c origin and is involved in immune system responses which 
■vause inflammation. The presence of plOl suk'Unit is largely responsibl 
for the dramatic stimulation of kinase activity in the presence -jf 
activateci rrimeric G proteins. The invention encompasses pi 01 and p'12 0 
]-iucleotides ; host cell exp'ression systems, F'lOl and piZO protein^., 
fusicTi proteins, polypeptides and peptides, antibc'dies tc^ these 
proteins, transgenic animals tl^iat express a plOl or pl20 trans:iene, or 
recomb)inant knock-out cells and animals that do not express the plOl o 
pi20 gene, antagonists and agonists of the enzyme, and other 
■rc'mpounds that modulate plOl or pl20 gene expression or enzyme 
activity that can k^e used for diagnosis, drug screening, clinical tria 
monitoring, and/or the treatment of inflammatory disorders. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Methods of screening foods for nutraceut real s 

IN Ghai, Geetha, Murray Hill, NJ, United States 



B'i'yd, Charles, New Brunswick, NJ, United States 

Csiszar, Katalin, New Brunswick, NJ, United States 

Ho, Chi-Tang, East Brunswick, NJ, United States 

Posen, Robert T., Pott e rsviile , NJ, United States 
PA Putgers, The State University of New Jersey, New Brunswick, NJ, United 

States (U.S. corporation) 
?: US .5955269 19990921 

a: us 1996-670826 19960620 (3) 

DT Utility 

EXrJAM E'rimary Examiner: Myers, Carla J, 
2KEP F^nni- S Edm-inds LLP 
"'LMN I^:-..nn}j'^ r cf ('.:laim.:: 4 :. 
ECL Exemrlaiy Claim: 1 
: I--v;N I Drav/i M'-T I'a'.ie ( .: ) 
211. CNC : i. -'"^ 

.:AS INEiEaING is available FOF this PATENT. 

AB The invention relat es t.o an assay system for s^-reening nut raceut ical s , 

I.e., foods or food suhistances that occur naturally, or that ate 
^■roduced during prc'cessing which are capable of mc'dulating m ^ suk'n^-r 
the expressi jn cif one or m^^^re genes asso":iated with a dise.^se nr 
undesirable p'liysiL:al ccnidition, Th^- nut r ^ceut i -a 1 s I'dentifi^^d Yo--.' 
screening assays iran ke incorporated mt:^ comp js 1 1 1 :)ns wliivdi may b^- 



CAS INDEXING IS AVAIlJ^K FOP THIS PATENT. 
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T: Modulatcrs of BRCAl activity 

IN Pubmfeld, Bonnee, Danville, CA, United States 

Polakis, Paul G. , Mill Valley, CA, United States 

Linqenf elter , Carol, Oakland, CA, United States 

Vuong, Terilyn T., Oakland, CA, United States 
PA C'nyx Pharmaceuticals, Inc., Richmond, CA, United States (U.S. 

C'r^rprji at ion ) 
?I US 5943o43 19990907 

AI US 1997- 968751 19970813 (8) 

DT Utility 

EXNAM Primary Examiner: Hutzell, Paula K.; Assistant Examiner: Sun-Hoffman, 
Lm 

LPEP Giotta, Gre^gory 

C LMN NumLtj e r ot Claims: 7 

ECL Ei-iemplaiy Claim: 1 

DPWN J lirawinig Figure(s); 7 Drawing Page{s) 
LN.CNT 22 63 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions of matter consisting C' f a family of related nucleotide 

sequence.-s that encode proteins, termed BRCAl Modulator Frctems, that 
bind to the tumor suppressor gene f^roduct BRCAl, and methcds of using 
the nucleotide sequences and the proteins encoded thereby, tc Oiag^nos 
and/or treat disease where the BRCAl Modulator Proteins have an 

apparent 

molecular weight of 45-97 kdaltons and are characterized by having at 
least one leucine zipper domain, and optionally a zinc finger domain. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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t: F'roduct i 'un of lysosomal enzymes m plant-based expression systems 

IN Radm, E)avid N., Blacksburg, VA, United States 

Cramer, i^arcde L., Blacksburg, VA, United States 

iJishi, p;aren K., Blacksburg, VA, United States 

Weissenborn, Deborah L., Blacksburg, VA, United States 
E'A Croptech Development Corporation, United States (U.S. cC'rpijraric-n i 

Virginia Tech Intellectual Properties, Inc., United States (U.S. 

corporation ) 
P: us 5929.^.04 19990727 

a: us 1996-71 3'-^28 19960913 (8) 
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DT Utility 
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j;.S INDEXING IS AVAILABLE FOF. THIS PATENT. 

AB Tl"ie invent I'-jn relates to the p^roduction of enzymat ically active 

recombinant human and animal lysosomal enzymes involvmq construction 
and expression of recomtiinant expression constructs 'iromp^ri sing ci^dinq 
sequences of human or animal lysosomal enzymes m a plant exp'ression 
-lystem. Th-- plant e:-:p res. s i on s-ys.t^^m pr'.^vides for pos t -- 1 rai-is: I .i t i. oiia 
m )di f 1 ::at 1 jn and processing to fjioduce a recombinant qt-n^- pi^ciuct 



produced enzymj^^cally active modified human gl^^ccereb I'li s i cia se and 
human . alpha . -^Htiuronidase . The reirombmant l^^^^Bomal enzymes cirj^iuced 
m acccirdance with the invention may hie used for a variety ot purpis^rs, 
includinq but not limited to enzyme replacement therapy fc^r 
the therapeutic treatment of human and animal lysosomal storage 
diseases . 

CAS INDEXING 13 AVAILABLE FOR THIS PATENT. 
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EXNAM I'riinary Examiner: Patterson, Jr., Charles L.; Assistant Exj^mmei : 

Si jbodyonsky, Eli zahieth 
LREP Pennie ^ Edmonds LLP 
CLMN l^Jumber of Claims: 3 3 
EC:L Exemplary Claim: 1 

I'RWN :.S E^rawmg Figure (s); 14 Drawing Page(s) 
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CAS irJDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to the discovery, identification an^i 

characterization of nucleotides that encode the G protein regulatea 
phosphat idylinosi toI-3 ' kinase, a heterodimeri':: enzyme which 
produces the intracellular messenger p'hC'Sphatidylinosito 1 
( 3 , 4 , 5 )- triphosphate in response to activation of t rimer ic C-^ 
proteiri- linked recept.ors. This novel t'rotem, '^'Dmprised of a catalytic 
subunit, pl20, and a regulatory subunit, plOl, is found m cells ot 
hematopoietic origin and is involved in immune system resfionses which 
cause inflammation. The presence of plOl subunit is largely resp'onsible 
for the dramatic stimulation of kinase activity m the presence of 
activated trimeric G proteins. The invention encompasses pi 101 and pilO 
nucl ec't 1 des , host cell expression systems, plOI and pl20 pireteins, 
fusion proteins, polypeptides and peptides, antibodies to these 
proteins, transgenic animals that express a plOl or pl20 transgene, or 
recomh'inant knock-out ceils and animals that do not express the p'lOi or 
f'120 gei^e, antagonists and agonists of the enzyme, and ether 
compounds that modulate plOi or pl20 gene expression or enzyme 
activity that can k>e used for diagnosis, drug screening, clinical trial 
monitoring, and/or the treatment of inflammatory (disorders. 

CAS INDEXING IS. AVAIUVBLE FC'R THIS PATENT. 
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INDEXIIJG IS AVAIIJ^E FOP THIS PATEMT . 

The p'resent ir^^Ption relates to the discovery^^^pent i f icat I'jii and 
characterization of nuclec'tides t:hat enci^de the iT^ p-rct em reLjulat-^d 
phosp'hat idylmosit ol - 3 ' kinase, a heterodimeric enzyme whi ::h 

P'rcdu:e3 the intracellular messenger p h'jsp'hatidylinc ::.i tc- 1 
(?■, ^ , 5 ) -triphosphate m response to activation of trjmeric G 
pr^j'tem -linked recef'tors. This novel pr^-^'tem, cr-mprised ?f a catalytic 
subunit, pi20, and a regulatory suk>unit, P'lOl, is fcund m cells jf 
hematopoietic origin and is involved in immune system resp-jnses which 
■rause inflammation. The presence of p' i 0 1 subunit is largely responsible 
for the dramatic stimulation of kinase activity m the p^ie^ence f 
activated trimeric G p^rotems. The mventiCTi en'i-ompia.sse^ piOl and pll; 
nucleotides, host cell exp'ression systems, pdOl and pd2C- piorein^, 
fusion proteins, pol yp-epti des an':i p»eptides, antibodies t ■: these 
P'rc'tems, transgenic animals that express a plOi or p'12Ci ttansgene, or 
recomh'inant knock-out cells and animals that do not expires- the pd 0 1 or 
pd20 ';Tene, antagonists and agonists of the enzyme, and other 
cC'mp'C'Unds that modulate pi 01 or p)12 0 gene expression Dr enzyme 
activity that can be used for diagnosis, drug s^:- reeni ncj , clinical rri.nl 
mc^ni t'jr mg, and/or the treatment of inflammatory disij r^ie r s . 
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CAS INDEXING IS AVAILABLE FOP THIS PATENT. 

AB The p'resent invention relates to the discovery, identification and 

characterization of nucleotides that encode the G pirc-tein regulated 
P'Ei'jsp'Eiat idylmosi tol " 3 ' kinase, a heteroiiimeric enzyme whi rh 
P' reduces the intracellular messerujer phosphatidyl mos i t ed 
( :■ , 4 , 0 ) - 1 riphosphate in resp'onse to activation of trimeric 
p t C't ei n- linked recep'tors. This novel prc-tem, cc-mp^rised C' f a '::a t.a 1 y 1 1 
subunit, pl20, and a regulatory sukiunit, pdC'l, is found m cells jf 
hemat 'jpoietic origin and is involved m immune system resp-cnses which 
cause m f lammat ic:n . The presence ci f p'lOl suk^unit is largely respsc^ns i b 1 ^- 
to I ziit:- '.iramatic ^ t. imula t irji; of i-i.ir.ase i:;:t i vi t y i:\ r. h-- p r-- -■ t-nr ■ : t 
a'-*::vat^d trimeric G p-rc'tems. Th^ inver,tiC'n ^j:':^C'mp'a s--^- rd 0 1 ana pi.:" 
:". vi':d f^^- t I de s , h'")St i-ell exp)ression .^.y^-tems, pd C .1 p 1 ._ i" p) i : ; t .i. n ;■■ , 

fus.iori p. rot ems, piol yppep. t ides and piep' 1 1 ae.^, , ant ri 1 1- lo th^s*- 
ptL-tems, transgenic: animal.i: tnat. c^xpress a pd l i ol p^i^^ 1 1 .-m;!- -4^: .r- , 
t ecc^ml'inant knock-out cells and an imals that, ac not exp'iess the pd 0 1 oi 
pi2(j gene, antagonists and agonists of the enzyme, and C'ther 
cC'mp>ouni:is that mc-dulate plOl or pi 120 gene exp'iession or enzyme 
activity that can be used f c r dia^Tncsis, drug SL^reenmri, clinical trial 
rnc n 1 1 ring, an d / o r t h e t r e a t me n t of i n f 1 amma t o r y d i s c ? r d r s . 
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AB 


The p'resent invention relates to the disrc^very, iden 




^^n aiii 




■I'haracteri nation of nucleotides that encode the G pr 


Citem le 


:fulate 



ph':'Sp'hatidylinositol-3 ' kinase, a heterodimer ic enzyme whi. I'h 
t'loduces th.e intracellular messenger phosp'ha t idylmo si t o 1 
( 3, 4 , 5 ) -triphosphate m response to activation of trimeric- G 
C'lC't em- linked receptors. This novel protein, comprised of a catalytic 
subunit, pi20, and a regulatory subunit, plOl, is found m cells of 
hema tiTpoietic oriam and is involved in immune system res]:ijr:ses which 
cause inflammation. The presence of plOi subunit is lar^^ely r espior.s ib i e 
for the dramatic stimulation of kinase a'^tivity m the presence ot 
activated trimeric G proteins. The invention eni::ompasses pICii and pl20 
nucleotides, host cell expression systems, plOI and p'liO p'roteins, 
fusion proteins, polypep-tides and peptides, antibodies to these 
p:roteins, transgenic animals that express a plOl or 12 0 transgene, or 
recombinant knockout cells and animals that do not express the plOl or 
ril20 ijene, antagonists and agonists of the enzyme, and 'Dther 
cijmpounds that modulate pdOl or pl2 0 gene expiression or enzyme 
activity tliat can be used for diagnosis, 'drug screening, rlinisal trial 
mi:ini t oring, and/or the treatment of inflammatory disc^rders. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The p'lesent invention relates to the disccvery, ident i f i ca 1 1 n an-i 

cha racte ri r.atiijn of nuclec't ides that einr-ode the G pir-otein regulated 
P'h':':..p>ha t idyl mc'S 1 1 ol - 3 ' kinase, a h^t e r i^xii me r i <• enzyme wliirh 
pii'i'iiuces the intracellular messenc^er pihcispliat idylmc'.si ted 



cause mflammaJ^^. The presence of piOi sulnuni^^s largely responsiblr- 
for the drama t^^^timulation of kinase activrt^^^ the presence c-f 

activated trimeric G proteins. The mventic^n en^Hnpasses piOi ana pii: 
nucleotides, host cell expression systems, plOl and pi2C proteins, 
fusion proteins, polypeptides and peptides, antibodies tc these 
proteins, transgenic animals that express a pIOl or piCO transgene, cr 
recomh'inant knock-out cells and animals that do not express the t:>101 or 
P'i20 gene, antagonists and agonists of the enzyme, and C'thier 
compounds that modulate plOi or pl20 gene expression or enzyme 
activity that can be used for diagnosis, drug screening, comical trial 
monit(jring, and/or the treatment of inflammatory di sc r der .i; . 
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A novel method for producing an enzymatically active lys^snmal 
enzyme (A) or modified lysosomal enzyme (B) m a 

transgenic plant, comprises: (a) growing the transgenic pdant which has c- 
recombinant expression construct ccmptrising a 

nucleoticie sequence encoding (A) or (B) and a fir.:)mciter (p'leferably 

ide sequence;: 
■ b ) 



9 6-70711 
14730 19960913; 
::928 19960913 
9710353 



inducible promoter; 
s: that I. A) or (B) 

: ve r I (A) or 



that regulates expre 
IS exr'iessed in the t 
B ) f : jm ail or ;fa:: jf t 



ssion of the nU'::l-'jt 
ransLjeni : pilant ; -nn-: 
he t 1 c^iiS :ienic pla:,r; 



"V.-' ^miiij acid s e :juen.:'f^' of. (70 v;irh jne or 
.:c.;::)i r.i t u: 1 .:)ns , a I'll t : on.-- and/ or e : i or. , ; , 

i:-:>t, flL'Wer, fruit or seeii. Als > --laime^i a:, 
expression construct (1) c; Dmpr i si n-.i ^ ni; .:lec> 
sequence as above encoding (A) oi 'B); '^) a 
■-■r-mp' rising (I); (-0 a plant cell, tissue or ■ 



w.Mch has the r e.::':tmbinant expir es s i '"'n ve.r^tor 



)^ant 



d 



r plant 

■ :j n t a 1 n s 



cell capable c 
a recombinant 



f pro'iucmg (A) :jr (B) 
expression construct 



'ral 
' : U ) 

. iLlt 

plant 
irgan 
'f ' (2) ; 

v;hi ch 



=imin D .T 'id 

r CI a : ; i i : ^ ■■ a f , 
a recombinant 

t r a n s f : ■ r m =i t i o n 

(4) a transgenic 



USE - The pi^^t expression system provides f^^pc s t ~ t rans 1 at i onal 
modification and^^cessmg to produce a recomiDii"^^ qene prcciuct ^ iAi 

(B)) exhibiting enzymatic activity. (A) and (B) a^^useful toi 
enzyme replacement therapy for therapeutic treatment C'f humaii and 
animal lysosomal storage diseases, e.g. Fabry, Farber and Gaurher 

and Tay-Sachs, and industrial processes involving enzymatic substiatr- 
hydrolysis . 
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CAS INDEXING IS AVAILABLE FC'R THIS PATENT. 

AB The present invention involves the production of large quantities jf 

human .alpha. -Gal A k'y clcaiing and expressing the . a Ip ha . - LTa 1 A codi:i>j 
sequence m eukaryotic host cell expression systems. The euk.aryotic 
e.xfiress I'^n systems, and in fiarticular the mammalian hcst cell 

expressi on 

system described herein provide for the appropriate cm t ransl at lonal ana 



Using the meth^^ described herein, the recc'mt'i^j^t .alpha. -Gal A is 
secreted by the engineered host cells so that i^^s recu'Vered frcim the 
::ulture medium m good yield. The .alpha. -Gal A produced m accjrdance 
with the invention may be used, but is not limited t:*, m the treatment 
in Fabry E'lsease; fot the hydrcdysis of . alpha . -galactosyl residues m 
glycocon] ugates ; and/or for the conversion of the blc'C-d gr'jup B antigen 
on erythrocytes to the blood group O antigen. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention involves the production of large quantities of 

human .alp'ha.-Gal A by cloning and expressing the .alpha. -Gal A coding 
sequence in eukaryotic host cell exp^ression systems. The eukary^jtic- 
exp' ressicTi systems, and in partii::ular the mammalian h 

express 1 on 

system described herein provide for the approp'riate c 
postt ranslational modifications required for proper 
glyi-.'osylat ion, phosphorylation, etc. and sorting of the e:<piressio 
P'rC'duct so that an active enzyme is produced. In addition, the 
exp'ression of fusion p>roteins which simplify p-uri f icat ic^n is des'i'i ibed. 



:st cell 

cc't ranslationc 
processing, e. 



1 and 
• U w 
ri 



Using the methods described herein, the rei::omhanant .alp'ha.-Gal 7a is 
secieted by the engineered host cells so that it is receive re^l fiLin trie 
culture medium in good yield. The .alpha. -Gal A produced m accordance 
with the invention may be used, but is not limited to, in the treatment 
in Fabry E'isease; for the hydrolysis of . alp-ha , -galact osyl residues m 
glyi-:c '::ori3 ugates ; and/C'i fc'i' the i.:onversi c-n C'f the bloc d grrup B .-.n^iaen 
: n 1 y t. ]\ .r c c y t e s t o t. h e b 1 C' C' d a r c-) - 1 p C' ant i a e n . 
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SUMM lO.i.l. (::c'nstruct ion C'f Plasmids For Lysosomal Enzyme 

C've rp^roiiuc t ion 

I'ETt' Eff'Mts to express this enzyme m eukary^jtic: e:^pressiL-n systems vj^i^. 



DETE' ... a seq^fc^ce may either be c d- t rans f ectej^ntc^ the host cell 
along with thd^Bae of interest, m included ir^Be recombinant 

construct encodiny the gene of interest. Al te rnat^^ly , cell 
lines containing this sequence may be produced which are then 
transfected with the. 
DETEi ... it appears that the protein A domain does nc't interfere with 
either the folding or the proper processing of this lysosomal 
enzyme. Furthermore, the presence of the dimerized .alt'ha.-Gal A 

polypeptide did not inhibit the binding of the protein A domain to. 

DETEi . . . synthesis and is secreted 45-60 min later. These fast kinetic 
of recombinant .alpha. -Gal A t'l os ynt hes i s allow for interesting studie 
involving lysosomal enzyme biosynthesis and offer a 

methodology that, to date, is only rivaled by viral systems. In fact, 

recombinant .alpha. -Gal A is. 
E)ETEi . , . in the antisense orienta tiC'n, nor m the cells that received 
no 

DNA. In addition, the . fcieta . -galactosidase levels, determined as a 
lysosomal enzyme control, were not changed (FIG,2B). 
E)ETEi TABLE EV 



Lysosomal Enzyme Activities Secreted In 
Culture Media Of Transfected CHO Cells 

CHO Cell Line 
Lysosomal DG44* 5-3. sub. 250 * 

Enzyme Control .alpha. -Gal A 



. alpha Ga 1 actosidase A 

5 6 16,900 
. alp'ha . -Aratiinosidase 

E>ETE' 10. 1.1. CONSTRUCTION OF PLASMIDS FOP LYSOSOMAL ENZYME 

OVERPRODUCTION 

IiETL' ... to efficiently characterize the biosynthesis, 
p'osttranslational 

modifications, and mechanisms responsible for the lysosomal targeting 
and selective secretion cif this prototype lysosomal 
enzyme, thereby providing further insight into the nature of 
protein transport and sorting in mammalian cells. 
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SUMM 10.1.1. Construction Of Plasmids For Lysosomal Enzyme 

Overp' reduction 

EiETD Efforts to express this enzyme in eukaryotic expression systems were 
equally difficult for different reasons. The .alpha. -Gal A is a 
lysosomal enzyme encoder! 1: y a "housf^'k^-epin':j " <:jene . Tlie 

f::riiTiary translation pnjauct i.r- hi':jhly mc'<:iified ^iic] p l c::ce:v- ,-■ t-o , : 
a C'mp 1 e x series of e v e ii t s . 
I'F/rD ... a sequence may either be c : - 1 r ari s f ec te';i iiitr: tlie host ce^: 
al'jng with the gene of interest, cr included m the recombinant 
construct encoding the cjene of inteie.-:t. Al t e rnat i vt 1 y , cell 
lines containing this sequence may t^e pr':'du(::ed which are tlien 
transfected with the. 
DETD ... It app^ears that the protein A domain di^es not interfere with 
either the folding or the proper pri'cessing of this lysosomal 
enzyme. E'u r t he rmo re , the piesence C'f the dimerized . a Ipha . - 1;;.^ 1 A 

polypep)tide did not inhibit the kiinding ot the p^rc-tein A domain to. 



methodology th^^ to date, is only rivaled by v^^l systems. In fact, 
recomt'inant .al^^a.-Gal A is. 

DETD . . . m the antisense orientation, nor in the cells that receivr-d 
no 

DNA. In addition, the . bet a . -galac tosidase levels, determined as a 
lysosomal enzyme control, were not changed. 
DETLi TABLE IV 



Lysosomal Enzyme Activities Secreted In 
Culture Media Of Transfected CHO Cells 
CHO Cell Line 

DG4 4* 5-3;. sub. 2 50 * 

Lysosomal Enzyme 

Control .alpha, -Gal A 



. alpha 


.-Galactosidase A 






56 


16, 900 


. alpha 


. -Arabinosidase 






2 . 4 


0 . 9 


. alpha 


. -Fucosidase 






341 


35& 


.teta. 


-Galactosidase 






35.2 


8 . 9 


. beta . 


-Gaucu ron 1 dase 






90.0 


5 3.7 


.beta. 


-Hexosaminidase 






2,290 


2, 090 


. alf'ha 


. -Mannosidase 






147 


82 . 8 


Acid Phosphatase 






30.6. 





DETEi 10.1.1. CONSTRUCTION OF PLASMIDS FOR LYSOSOMAL ENZYME 

OVERPRODUCTION 

DETE' ... to efficiently characterize the biosynthesis, 

post-translational modifications, and mechanisms responsible for the 
lysosomal targeting and selective secretion of this prototype 
lysosomal enzyme, thereby providing further insight 

into the nature of protein transport and sorting m mammalian cells. 



